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it. As applying to all wave-lengths, his formula would have the greate
value if satisfactorily established. On the other hand, the reasoning whid
leads to (15) is very simple, and this formula appears to me to be a necessar
consequence of the law of equipartition as laid down by Boltzmann anc
Maxwell. My difficulty is to understand how another process, also basec
upon Boltzmann's ideas, can lead to a different result.

According to (15). if it were applicable to all wave-lengths, the tota.
energy of radiation at a given temperature would be infinite, and this is ar
inevitable consequence of applying the law of equipartition to a uniform
structureless medium. If we were dealing with elastic solid balls colliding
with one another and with the walls of a containing vessel of similar
constitution, energy, initially wholly translational, would be slowly converted
into vibrational forms of continually higher and higher degrees of subdivision.
If the solid were structureless, this process would have no limit; but on an
atomic theory a limit might be reached when the subdivisions no longer
included more than a single molecule. The energy, originally mechanical,
would then have become entirely thermal.

Can we escape from the difficulties, into which we have been led, by
appealing to the slowness with which equipartition may establish itself?
According to this view, the energy of radiation within an enclosure at given
temperature would, indeed, increase without limit, but the rate of increase
after a short time would be very slow. If a small aperture is suddenly
made, the escaping radiation depends at first upon how long the enclosure
has been complete. In this case we lose the advantage formerly available
of dividing the modes into two sharply separated groups. Here, on the
contrary, we have always to consider vibrations of such wave-lengths as to
bear an intermediate character. The kind of radiation escaping from a
small perforation must depend upon the size of the perforation.

Again, does the postulated slowness of transformation really obtain ? Red
light falling upon the blackened face of a thermopile is absorbed, and the
instrument rapidly indicates a rise of temperature. Vibrational energy is
readily converted into translational energy. Why, then, does the thermopile
not itself shine in the dark ?

It seems to me that we must admit the failure of the law of equipartition
in these extreme cases. If this is so, it is obviously of great importance to
ascertain the reason. I have on a former occasion (Phil. Mag. Vol. XLIX.
p. 118, 1900)* expressed my dissatisfaction with the way in which great
potential energy is dealt with in the general theory leading to the law of
equipartition.

* [This Collection, Vol. iv. p. 451.]
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